The aerobic and anaerobic microbiology of sinus aspirates obtained during surgery was compared with culture of samples obtained by endoscopy. Six patients with chronic maxillary sinusitis were evaluated. Polymicrobial flora was found in all specimens (twoto-five isolates/sample). A total of 24 isolates (18 anaerobic, five aerobic and one microaerophilic) was obtained from sinus aspirates, and 25 isolates (16 anaerobic and nine aerobic) were found in endoscopic specimens. The predominant organisms were Prevotella spp., Fusobacterium nucleatum, Peptostreptococcus spp. and Staphylococcus spp. Concordance in the type and concentration of organisms was found in all cases. Sixteen of the 18 anaerobes isolated from sinus aspirates were also found in the concomitant endoscopic sample. Five aerobic isolates were found in both sinus aspirates and endoscopic samples and their concentration was similar. However, four aerobic gram-positive bacteria (< lo4 cfu/sarnple) were found only in endoscopy samples. This pilot study demonstrates the usefulness of endoscopic aspiration in the isolation of bacteria from chronically infected maxillary sinuses.
Introduction
Aspiration of the maxillary sinus during an aseptic surgical procedure or by antral puncture is considered to provide the optimal culture material for determination of the microbiology of sinusitis [l-51. However, aspiration of the sinus is an invasive procedure that requires local or general anaesthesia, and can be associated with discomfort, pain and complications. The diagnostic and therapeutic use of endoscopy has increased in recent years [6] . However, as the procedure involves passage of the endoscope thorough the nose, the specimens obtained by endoscopy may contain organisms that originate from the nasal mucosal flora and not the involved sinus. The adequacy of sinus cultures obtained by endoscopy has therefore been questioned.
The increasing resistance to antibiotics of organisms from sinus infections has made the management of these infections more complex [7] . Sinus aspiration is used in many instances to provide guidance for the selection of appropriate antimicrobial therapy. This pilot study was designed to compare the microbiology of sinus secretions that were obtained by endoscopy with those obtained by aspiration during surgical drainage.
Patients and methods
The six patients presented in this report were seen consecutively. All underwent a Caldwell-Luc operation for chronic maxillary sinusitis. Chronic sinusitis was judged to be present if the roentgenographic studies showed mucosal thickening and either an air-fluid level or complete opacity the maxillary sinus. All patients had tenderness over the maxillary sinus. Occipitomental (Waters' view), lateral, oblique and verticomental views were obtained. The degree of mucosal thickening was evaluated by noting the nearest distance between the air-mucosal interface and the lateral part of the sinus wall. Mucosal thickening was defined as a mucosal width of 3 6 mm. Patients had at least two of these symptoms: facial pain, frontal headache, cough, purulent nasal discharge or fever. None of the patients had received local or systemic antimicrobial therapy for at least 1 week before sample collection. The disease was of at least 3 weeks' duration.
Two specimens were obtained from each patient. One specimen was obtained before the Caldwell-Luc operation, by maxillary sinus endoscopy, while the patient was under general anaesthesia. The sinus secretions were collected on calcium alginate-tipped micro-swabs (CalgiFyberF', MicroPur swabsTM, Pur Fyber Inc, Munster, IN, USA). The swab was immediately transported to the microbiology laboratory, where it was placed in 1 ml of pre-reduced saline and shaken vigorously for 2 min. The second specimen was collected by aspiration during surgery, employing strict asepsis to avoid any contamination. The aspirated material was transported immediately to the microbiology laboratory in a corked syringe.
Both specimens were serially diluted in pre-reduced saline and inoculated on to media supportive of aerobic and anaerobic organisms for quantitative and qualitative studies. The time between specimen collection and inoculation never exceeded 30 min. For aerobic bacteria, the specimens were inoculated on to sheep blood, chocolate and MacConkey's agar plates that were incubated at 37°C aerobically (MacConkey's agar) or in air with CO2 5% (blood and chocolate agars), and examined at 24 and 48 h. For anaerobic bacteria, the material was plated on to a pre-reduced vitamin K1 -enriched Brucella blood agar plate, a blood agar plate containing kanamycin sulphate and vancomycin hydrochloride, a blood plate containing colistin and nalidixic acid, and into enriched thioglycolate broth [8] . The plates were incubated in anaerobic jars and examined at 48, 96 and 120 h. The thioglycolate broth was incubated for 14 days. Aerobic and anaerobic bacteria were identified by previously described techniques [8, 9] . Gram's stain preparations were made of all specimens. P-Lactamase activity was determined on all isolates by the cefinase method [lo] .
Results and discussion
All six sinus aspirates and endoscopy specimens showed bacterial growth. A total of 24 isolates (18 anaerobic, five aerobic and one microaerophilic) was obtained from sinus aspirates; 25 isolates (1 6 anaerobic and nine aerobic) were obtained from endoscopic specimens (Table 1 ). Anaerobic bacteria were isolated from all specimens. Aerobic bacteria were found in four of the six sinus aspirates and in all six endoscopic specimens. Polymicrobial flora was found in all specimens, with the number of isolates/specimen ranging from two to five (Table 1 ). The predominant anaerobic organisms were Prevotella spp. (1 3 isolates), Peptostreptococcus spp. (1 1) and Fusobacteriurn nucleaturn (6). The predominant aerobic organisms were Staphylococcus spp. (9, Haernophilus inJluenzae (2), Streptococcus pneumoniae (2), and Str. pyogenes (2). pLactamase-producing-organisms were isolated from aspirates from five of the six patients (Table 1 ). Gram's stain preparations of all aspirates showed organisms similar to those isolated by culture in all instances.
The number of most aerobic and anaerobic organisms that were isolated by both methods was >lo4 cfidml. Concordance in the types and generally in the number 
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of organisms/ml was found in all instances. Sixteen of 18 anaerobes isolated from sinus aspirates were also found in the concomitant endoscopic sample. The only two anaerobic isolates that were not also found in the concomitant endoscopic specimens were Pstr: anaerubius (patient no. 3) and P intermedia (patient no. 4). The micro-aerophilic streptococci (Sir. sanguis) found in a sinus aspirate (no. 2) was also not isolated in the concomitant endoscopic sample. Five aerobic organisms that were found in sinus aspirates were also cultured from the corresponding endoscopic sample in similar numbers per sample. However, four grampositive aerobic organisms (in numbers < lo4 cfu/ml) were found only in the endoscopic samples (patients nos. 2, 3, 4 and 6).
This report confirms previous studies that illustrated the polymicrobial aerobic-anaerobic flora of chronically infected maxillary sinuses [ 1-51. This study also demonstrated the usefulness and general accuracy of endoscopic samples in the isolation of organisms from chronically infected maxillary sinuses. The microorganisms that were found in both locations were generally found in numbers >lo5 cfu/ml. In contrast, the isolates that were found only in endoscopically obtained specimens were generally present in numbers <lo4 cfu/ml (except in patient no. 2). These findings suggest that the origin of the latter isolates was the nasal mucosa rather than the sinus cavity.
This pilot study indicates the usefulness of endoscopy in establishing the microbiology of chronically infected maxillary sinuses. Quantitative cultures can exclude aerobic organisms in concentrations of <lo4 cfu/ml while the recovery of anaerobic bacteria even in smaller concentrations may be significant.
However, studies of larger numbers of patients are warranted to further elucidate the usefulness and limitations of bacterial cultures obtained through endoscopy in acute and chronic maxillary sinus infections.
